We are studying Dothideomycetes from different hosts in different geographical regions and have introduced new taxa from China, Iran and Italy. In this paper, we introduce Yunnanensis gen. nov. on Poaceae from Yunnan Province, in China, to accommodate Y. phragmitis sp. nov. Neosetophoma iranianum sp. nov. recovered from soil in Iran is also introduced and a sexual morph of Wojnowicia dactylidis on Asperula sp. (Rubiaceae) collected in Italy is also reported. DNA sequence based phylogenies (ribosomal gene) are also generated to infer potential taxonomic relationships. Yunnanensis is morphologically distinct from other genera in Phaeosphaeriaceae in having ascomata with evenly thickened walls comprising with textura angularis and textura angularis to textura prismatica inner layers, broadly cylindrical to cylindric-clavate asci, muriform ascospores with a mucilaginous sheath and a coelomycetous asexual state with muriform conidia. Phylogeny also supports Yunnanensis as a novel genus basal to Neosetophoma. Neosetophoma iranianum is distinct from other species in having subglobose, ovoid to tear-drop shaped transversely septate;, biseptate to triseptate conidia. Neosetophoma iranianum is closely related to N. lunariae but DNA sequence data differences are sufficient to segregate them as two species. Another interesting finding are the asexual/sexual morph connections in Yunnanensis phragmitis and Wojnowiciella dactylidis. All novel taxa investigated herein belong to the family Phaeosphaeriaceae.
Introduction
Recent studies on taxonomy and phylogeny of fungi on Poaceae in Yunnan Province in China and Italy revealed many new taxa, especially within the family Phaeosphaeriaceae in Pleosporales (Thambugala et al. 2017) . Pleosporales, the largest order in Dothideomycetes and comprises 55 families based on multi-gene phylogenetic analyses (Liu et al. 2017) . Recent publications have revisited and clarified the taxonomy of several members of this important order, e.g. Cucurbitariaceae (Papizadeh et al. 2017a , Wanasinghe et al. 2017b , Massarineae (Phukhamsakda et al. 2016) , Phaeosphaeriaceae (Phookamsak et al. 2014a) and Pleosporineae (Wanasinghe et al. 2017a) . Phylogenetic studies have shown that Phaeosphaeriaceae is a heterogeneous assemblage of genera. Species in Phaeosphaeriaceae can be endophytic, epiphytic or saprobic, especially on monocotyledons (e.g. Cannaceae, Cyperaceae, Juncaceae, Poaceae) (Hyde et al. 2013 , Phookamsak et al. 2014b . Species have also been reported as pathogens causing leaf spots on various hosts (Quaedvlieg et al. 2013 , Phookamsak et al. 2014a , Li et al. 2016 . In a recent study of fungi on grasses, Thambugala et al. (2017) introduced a new genus and 15 new species in the family Phaeosphaeriaceae.
Grasses (Poaceae) are ecologically dominant, monocotyledonous plants, with a cosmopolitan distribution (Thambugala et al. 2017 ). Grasses provide a major example of standing litter in many temperate and tropical countries and fungi are important in their decay process (Poon & Hyde 1998 , Wong & Hyde 2001 , Purahong & Hyde 2011 . Thus, Poaceae is a family that could be expected to harbor many new fungal species (Hawksworth & Rossman 1997) .
The current study was initiated to find and to describe new taxa from various substrates and hosts. In this paper, a new grass inhabiting genus, Yunnanensis is introduced to accommodate Y. phragmitis sp. nov. Neosetophoma iranianum sp. nov. in wet land soil is also introduced. The sexual/asexual morphs of Wojnowicia dactylidis and for Yunnanensis phragmitis are described. All taxonomic arrangements proposed herein are supported with DNA sequence analysis.
Materials & Methods

Plant sample collection, morphological studies and isolation
Fresh grass specimens were collected from Erhai Lake, Dali, in Yunnan Province, China; grass litter was collected from Botanical Garden of Kunming Institute of Botany, Kunming, Yunnan, China Dead aerial stems of Asperula sp. (Rubiaceae), were collected from Maestà della Biancarda, Verghereto, Province of Forlì-Cesena [FC], Italy. Specimens were processed and examined following the method described by Wanasinghe et al. (2014a) . Hand-cut sections of the fruiting structures were mounted in water for microscopic studies and photomicrography. Specimens were examined with a Nikon ECLIPSE 80i compound microscope and photographed with a Canon EOS 600D digital camera fitted to the microscope. Measurements of morphological characters were made with the Tarosoft (R) Image Frame Work program and images used for figures processed with Adobe Photoshop CS3 Extended version 10.0 (Adobe Systems, USA).
Single spore isolation was carried out following the spore suspension method described in Chomnunti et al. (2014) . Germinated spores were individually transferred to potato dextrose agar (PDA) plates and grown at room temperature (10-16 °C). Colony colour and other characters were 1820 observed and measured after one week and again after three weeks. The specimens were deposited in the Mae Fah Luang University Herbarium (MFLU), Chiang Rai, Thailand and Herbarium of Cryptogams, Kunming Institute of Botany Academia Sinica (HKAS). Living cultures were deposited in the Mae Fah Luang University Culture Collection (MFLUCC) and duplicated at Kunming Institute of Botany Culture Collection (KUMCC).
Soil sample collection, morphological studies and isolation
Soil samples were collected from the Gomishan wetland, Golestan Province, Iran. One gram (1 g) of each soil sample was suspended in 10 ml of Ringer solution (Alef & Nannipieri 1995) and transferred into 250 ml Erlenmeyer flasks containing 50 ml yeast peptone glucose (YPG) broth. Following two hours of incubation on a rotary shaker (220 rpm) at 25 °C each flask was supplemented with final concentration of 250 mg/L chloramphenicol. After six hours of incubation, enriched broth cultures were serially diluted in appropriate volumes of 0.96% saline buffer. The dilutions (80 µl) were spread on chloramphenicol containing PDA plates (250 mg/L) and incubated at 25 °C up to 5 days. Emerging fungal isolates were purified by hyphal tipping. Finally, brownspored and hyaline conidia coelomycetes were screened and selected on oat agar (OA) medium for identification (Papizadeh et al. 2017a ). The specimens were deposited in the Herbarium of the Plant bank, Iranian Biological Resource Center (IBRC). Living cultures were deposited at the Microorganisms bank of Iranian Biological Resource Center.
Facesoffungi (FoF) and Index Fungorum numbers (IF) were acquired as in Jayasiri et al. (2015a) and Index Fungorum (2017) . The new species were established based on recommendations in Jeewon & Hyde (2016) .
DNA extraction, PCR amplification and sequencing for fungal isolates from plant materials
Genomic DNA was extracted from fresh fungal mycelium grown on PDA media at 16 °C for 4 weeks using the Biospin Fungus Genomic DNA Extraction Kit (BioFlux®, Hangzhou, P. R. China) following the instructions of the manufacturer.
The DNA amplification was performed by polymerase chain reaction (PCR) for the partial sequences of three genes, the internal transcribed spacers (ITS1, 5.8S, ITS2), small subunit rDNA (SSU) and large subunit (LSU). The ITS gene was amplified using the primers ITS5 and ITS4 (White et al. 1990 ), the LSU region was amplified using the primer pair LROR and LR5 (Vilgalys & Hester 1990) , SSU was amplified using the primers NS1 and NS4 (White et al. 1990 ). Polymerase chain reaction (PCR) was carried out following the protocol of Phookamsak et al. (2014a) . The quality of PCR amplification was confirmed on 1 % agarose gels electrophoresis stained with ethidium bromide. The amplified PCR fragments were sent to a commercial sequencing provider (Shanghai Sangon Biological Engineering Technology & Services Co., Shanghai, P.R. China). The nucleotide sequence data acquired were deposited in GenBank (Table  1) .
DNA extraction, PCR amplification and sequencing for fungal isolates from soil
Genomic DNA was extracted from fresh fungal mycelium by using salting-out protocol (Papizadeh et al. 2017a , Saba et al. 2016a . The DNA amplification was performed by polymerase chain reaction (PCR) for the internal transcribed spacers (ITS1, 5.8S, ITS2) and large subunit (LSU). The ITS regions were amplified using the primers ITS5 and ITS4 (White et al. 1990 ), the LSU region was amplified using the primer pair LROR and LR5 (Vilgalys & Hester 1990) . PCR reactions for amplification of the ITS and LSU fragments entailed 30 cycles (94 °C for 45 s, 56 °C for 40 s, 72 °C for 95 s and one additional cycle with a final 12 min chain elongation). The amplified PCR fragments were sent to a commercial sequencing provider (Genfanavaran Biotech Corporation, Tehran, Iran) . The nucleotide sequence data acquired were deposited in GenBank (Table 1) .
Phylogenetic analyses
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Phylogenetic analyses were conducted based on a combined gene of ITS LSU and SSU sequence data. The topologies of the trees obtained from each gene were compared prior to combined gene analysis to check for any incongruence in overall topology. The reference nucleotide sequences (Table 1) of representative genera in Phaeosphaeriaceae were retrieved from GenBank and recently published data (Thambugala et al. 2017) . The single gene sequences were initially aligned by MAFFT V.7.036 (http://mafft.cbrc.jp/alignment/server/) (Katoh et al. 2017) , improved manually where necessary and multiple alignments were combined using Bioedit v.7.2 (Hall 1999) .
Maximum parsimony (MP) analysis was carried with the heuristic search option in PAUP (Phylogenetic Analysis Using Parsimony) v. 4.0b10 (Swofford 2002) . Parsimony bootstrap analyses were performed using the full heuristic search option, random stepwise addition, and 1000 replicates, with maxtrees set at 1000. (Kishino & Hasegawa 1989) were performed to determine whether the trees inferred under different optimality criteria were meaningfully different.
Evolutionary models for phylogenetic analyses were selected independently for each locus using MrModeltest v. 3.7 (Nylander 2004 ) under the Akaike Information Criterion (AIC) implemented in both PAUP v. 4.0b10 and MrBayes v. 3. Phylogenetic reconstructions of combined gene trees were performed using Maximum likelihood (ML), Maximum parsimony (MP) and Bayesian Inference (BI) criteria.
Maximum likelihood trees were generated using the RAxML-HPC2 on XSEDE (8.2.8) (Stamatakis et al. 2008 , Stamatakis 2014 in the CIPRES Science Gateway platform (Miller et al. 2010) using GTR+I+G model of evolution. The robustness of the most parsimonious tree is estimated based on 1000 bootstrap replications.
Bayesian Inference (BI) analysis was conducted with MrBayes v. 3.1.2 (Huelsenbeck & Ronquist 2001) to evaluate posterior probabilities (BYPP) (Rannala & Yang 1996 , Zhaxybayeva & Gogarten 2002 by Markov Chain Monte Carlo sampling (BMCMC). Two parallel runs were conducted, using the default settings, but with the following adjustments: Six simultaneous Markov chains were run for 2,000,000 generations and trees were sampled every 200th generation. The distribution of log-likelihood scores will examine to determine stationary phase for each search and to decide if extra runs were required to achieve convergence, using Tracer v. 1.6 program (Rambaut et al. 2014) . First 10 % of generated trees representing the burn-in phase were discarded and the remaining trees were used to calculate posterior probabilities of the majority rule consensus tree.
Phylograms were visualized with FigTree v1.4.0 program (Rambaut 2012) and reorganized in Microsoft Power Point (2016) and Adobe Illustrator CS5 (Version 15.0.0, Adobe, San Jose, CA). The finalized alignment and tree is deposited in TreeBASE, submission ID: 21506 (http://www.treebase.org/).
Results
Phylogeny
The combined LSU, SSU and ITS gene dataset comprised 40 taxa, including new taxa and other taxa from Phaeosphaeriaceae (Fig. 1) . Phylogenetic trees obtained from ML, MP and BI analyses yielded trees with similar overall topologies at the generic level and are in agreement with previous studies (Thambugala et al. 2017) .
The RAxML analysis of the combined dataset yielded a best scoring tree ( Bootstrap support values for maximum likelihood (ML) higher than 60 %, maximum parsimony (MP) higher than 60 %, and Bayesian posterior probabilities (BYPP) greater than 0.90 are displayed as above the nodes respectively. The ex-type strains are in bold. Newly generated sequences are indicated in blue. The tree is rooted to Leptosphaeria doliolum (CBS 505.75) and Paraleptosphaeria dryadis (CBS 643.86). 0.001000; gamma distribution shape parameter α = 0.576450. The maximum parsimony dataset consisted of 2441 characters, of which 2113 were constant, 256 parsimony-informative and 72 parsimony-uninformative. The parsimony analysis of the data matrix resulted in 4 equally most parsimonious trees with a length of 948 steps (CI = 0.538, RI = 0.727, RC = 0.391, HI = 0.462) in the first tree. The Bayesian analysis resulted in 10001 trees after 2000000 generations. The first 1000 trees, representing the burn-in phase of the analyses, were discarded, while the remaining 9001 trees were used for calculating posterior probabilities in the majority rule consensus tree. The average standard deviation of split frequencies was 0.010067.
Taxonomy
In this section the new genus Yunnanensis with a single new species Yunnanensis phragmitis, the new species Neosetophoma iranianum and the sexual morph of Wojnowicia dactylidis are illustrated and described. Saprobic on dead grass stems in terrestrial habitats. Sexual morph: Ascomata gregarious to scattered, immersed to erumpent through the host surface, globose to subglobose, dark brown to black, unilocular, with indistinct ostiole. Peridium thin to thick-walled, of equal thickness, composed of 3-5 layers of pseudoparenchymatous cells, outer layers comprising thick-walled cells, dark brown to black, arranged in a textura angularis, inner layers comprising hyaline cells of textura angularis to textura prismatica. Hamathecium composed of dense, filamentous, cellular pseudoparaphyses, distinctly septate, embedded in a hyaline gelatinous matrix. Asci 8-spored, bitunicate, fissitunicate, broadly cylindrical to cylindric-clavate, short pedicellate, with obtuse pedicel, apically rounded, with a well-developed ocular chamber. Ascospores overlapping 1-2-seriate, phragmosporous to muriform, fusiform to ellipsoidal, widest at the central cells, pale yellowish when young, becoming golden brown at maturity, 3 transverse septa, and 1 longitudinal septum in the 2 nd and 3 rd cells, constricted at the central septum, rounded to acute at both ends, rough-walled, finely verruculose, surrounded by a thick, hyaline, mucilaginous sheath. Asexual morph: Coelomycetous. Conidiomata, solitary, immersed to erumpent, dark brown to black, globose to subglobose, slightly depressed, unilocular, lacking ostiole. Pycnidial walls composed of 4-5 layers of thin-walled, brown to dark brown pseudoparenchymatous cells of textura angularis, inner layer with hyaline cells. Conidiophores reduced to conidiogenous cells. Conidiogenous cells enteroblastic, phialidic, integrated to discrete, doliiform, lageniform or cylindrical, smooth, hyaline, thin-walled, arising from the basal cavity. Conidia ellipsoidal to obovoid, truncate at the base, obtuse at the apex, muriform, brown to dark brown at maturity, 3 transverse septa, with 1 longitudinal septum at the 2 nd and the 3 rd cell, continuous or constricted at the septa, rough-walled. Type species -Yunnanensis phragmitis A. Karunarathna Ascomata 100-130 μm high, 115-170 μm diam., gregarious to scattered, immersed to erumpent through the host surface, globose to subglobose, dark brown to black, unilocular, with indisinct ostiole. Peridium 7-12 μm wide, thin to thick-walled, of equal thickness, composed of 3-5 layers of pseudoparenchymatous cells, outer layers comprising thick-walled cells, filamentous, cellular pseudoparaphyses, distinctly septate, embedded in a hyaline gelatinous matrix. Asci 61-113 × 23-1824 31 μm ( x = 83 × 28 μm, n = 30), 8-spored, bitunicate, fissitunicate, broadly cylindrical to cylindricclavate, short pedicellate, with obtuse pedicel, apically rounded, with a well-developed ocular chamber. Ascospores 11-13 × 4-7 μm ( x = 12 × 6 μm, n = 40), overlapping 1-2-seriate, phragmosporous to muriform, fusiform to ellipsoidal, widest at the central cells, pale yellow when young, becoming golden brown at maturity, 3 transverse septa, and 1 longitudinal septum in the 2 nd and 3 rd cells, constricted at the central septum, rounded to acute at both ends, rough-walled, finely verruculose, surrounded by a thick, hyaline, mucilaginous sheath. Asexual morph: Coelomycetous. Conidiomata 71-72 µm high × 81-83 µm diam. ( x = 72 × 82 µm, n = 8), solitary, immersed to erumpent, dark brown to black, globose to subglobose, slightly depressed, unilocular, lacking ostiole. Pycnidial walls 6-11 μm wide, composed of 4-5 layers of thin-walled, brown to dark brown pseudoparenchymatous cells of textura angularis, inner layer with hyaline cells. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 4-7 µm high, 4-8 µm wide ( x = 6 × 6 µm, n = 8), enteroblastic, phialidic, integrated to discrete, doliiform, lageniform or cylindrical, smooth, hyaline, thin-walled, arising from the basal cavity. Conidia 10-13 × 6-8 µm ( x = 12 × 7 µm, n = 40), ellipsoidal to obovoid, truncate at the base, obtuse at the apex, muriform, brown to dark brown at maturity, 3 transverse septa, with 1 longitudinal septum, at the 2 nd or the 3 rd cell, continuous or constricted at the septa, rough-walled. Culture characteristics -Sexual morph, colonies on PDA reaching 75-80 mm diam. after 3 weeks at 10-16°C, colonies medium dense, circular, flat, surface slightly rough with edge entire, margin well-defined, glabrous to velvety with smooth aspects, colony from above pale green to grey, with white tufts; from below, yellowish brown at the margin, light brown at the centre; mycelium white to cream; not producing pigmentation in PDA media; asexual morph, colonies on PDA reaching 75-80 mm diam. after 3 weeks at 10-16°C, colonies dense, circular, flat, surface rough with entire margin, cottony to velvety, colony from above white to pale brown, mycelium superficial, effuse, radially striate, from below, yellowish brown at the margin, light brown at the centre, mycelium white to cream; not producing pigmentation in PDA media.
Material The genus Neosetophoma was introduced by de Gruyter et al. (2010) Pycnidial walls 5-10 μm wide, composed of 2-3 cell layers of thin-walled, light brown to brown, textura angularis. Conidiophores reduced to conidiogenous cells. Conidiogenous cells 4-7 µm high, 2-4 µm wide, enteroblastic, phialidic, ampulliform, determinate, hyaline, smooth, thin-walled. Conidia 4-6 × 2-4 µm ( x = 5 × 3 µm, n = 40), ellipsoidal to tear-drop shape (rarely pyriform), attenuate at the base, 1-3 transverse septa at maturity, yellow to light brown at maturity, continuous or constricted at the septa, smooth-walled.
Culture characteristics -Colonies on PDA, reaching 30-35 mm diam. after one month, white to yellowish in the first week, with central area becoming grey after three weeks, circular, dense, aerial, reverse dark brown, filamentous. Colonies on malt extract agar (MEA), pale grey to almost white, reverse dark brown, without any pigments produced. Colonies on corn meal agar, oat meal agar (OMA) and PDA umbonate, slowly-growing. On OMA surface white, on CMA and PDA surface light creamy reaching 11-12, 12-13, and 13-14 mm in diam. after 7 days of incubation at 25 °C on PDA, CMA and OMA, respectively. Pycnidia observed only on CMA and OMA. Saprobic on Asperula sp. (Rubiaceae). Sexual morph: Ascomata 70-95 μm high, 65-85 μm diam., dark brown to black, solitary, scattered, semi-immersed, slightly raised on the host surface, globose to subglobose, lacking ostiole. Peridium 8-11 μm wide, thin -walled, composed of 1-5 cell layers, of large, brown, pseudoparenchymatous cells, of textura angularis. Asci 40-60 × 10-15 μm ( x = 49 × 12 μm, n = 20), 8-spored, bitunicate, broadly cylindrical to sub-obclavate, short pedicellate, with indistinct ocular chamber. Ascospores 13-16 × 3-4.5 μm ( x = 14 × 3.9 μm, n = 20), overlapping 1-2-seriate, hyaline, fusiform, with acute ends, upper cell widely pointed, lower cell narrowly pointed, 1-septate, slightly constricted at the septum, smooth-walled Asexual morph: Described in Liu et al. (2015) .
Culture characteristics -Colonies growing on MEA becoming 2 cm within 10 days at 18 °C, circular, flat, cottony, irregular margin, with less aerial mycelium, olivaceous green from above and dark brown from below, media becoming pinkish with age. 
Discussion
Dothideomycetes on grasses can be pathogens, saprobes or endophytes, and are responsible for significant annual loss in crops , Bakhshi et al. 2015 , Liu et al. 2015 , Wijayawardene et al. 2016 , Thambugala et al. 2017 . While fungal pathogens on grasses have been comparatively well-studied (Lamprecht et al. 2011 , Manamgoda et al. 2012 , 2015 , Damm et al. 2014 , Bakhshi et al. 2015 , studies of saprobic fungi have been restricted to a few important hosts (Thambugala et al. 2017 ). However, several recent studies describing new taxa, are available for saprobes on grasses (Jayasiri et al. 2015b , Li et al. 2015b , Hyde et al. 2016 , Karunarathna et al. 2017 , Thambugala et al. 2017 . Most fungi in Bambusicolaceae and Phaeosphaeriaceae are grass inhabiting (Quaedvlieg et al. 2013 , Phookamsak et al. 2014a , b, Ariyawansa et al. 2015b , Liu et al. 2015 , Hyde et al. 2016 . In a recent study, Thambugala et al. (2017) introduced 50 new species and three new genera (Phaeopoacea, Kalmusibambusa, Neoramichloridium) . 40% of which belonged to the Bambusicolaceae and Phaeosphaeriaceae. 
